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(54) [Title of the Invention] 

Color Display Device 
(57) [Abstract] 
PURPOSE: To provide a color display device that 
facilitates memory control and whereby the 
number of control circuits is curtailed. 
CONSTITUTION: In a color display device (l), 
two cells (Cl) of any one of the three colors 
R, G, and B are used, and one each of the other 
cells (C2), (C3) are used for the two remaining 
colors, respectively; the four cells (Cl), (Cl), (C2) 
and (C3) are arranged approximately in a matrix 
to form a pixel PIX, and multiple pixels PIX are 
arranged approximately in matrix, wherein the two 
cells (Cl), (Cl) of the same color among the cells 
(Cl, (Cl), (C2) and (C3) constituting one pixel 
are arranged in a scanning direction or at right 
angles to the scanning direction. 
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[Clairn(s)] 

is si ssr r ng ,he ceiis ° f tee — rf *• °' - d * •» 

electrochromatic display ( Xh h f^cdcT^^r? 6 " f °f Ce " S (C1 "J In ,hl! 

formed the pixel (FIX) and has aJ^^™;?i^^-^ Pe ° f f abbrev ' ation 

[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention! 
[0001] 



[Industrial Application] this invention relates to the electrochromatic display with which a 
SSS? t C ^ P I 18 S i arted ' 6SpeCialIy the dis P la y screens > su <* as a pla 1 display CRT 
^^^^X^^ 5 ^ diSPl - and 
[0002] Now, although it is indispensable to perform color display in display in case color disnlav i« 
15 neceSS ^. to constitu * 1 dot (display srnallesfunit) as IpS P " * 

[0003] By the way, when it constitutes this pixel from four cells combining each cell (it is hereafter 

^^tcl^l'f bIUe , Ce11 ' reS ? ectivel y-> of R (^). G (Green), and B (B 1 e " 
becomes wh 1C h cell of the four cells with a problem of which color a cell is arranged and a 
etoochromanc display winch has easy arrangement of control more is desfred § 

[Description of the Prior Art] Cell arrangement of 4 conventional cell methods is shown in drawing 5 

S £ tt tmfcl m f r C6llS f° mbining 3 r6d CeU = 3 green «*. and a blue ce "» *» two 
S i T ? the same color as shown in drawing 5 , the cell of the same color is made to be arranged 
m the direction of slant. As for cell arrangement (i -iv) in case the number of green cells of cell 

^'"dTen 11 ! 1 ; 1V) m ' w ! hC T ber ° f blUe CeIIs is tW °' ™ d drawin S 5 ( b ) is two. ^ drawing 5 (c), 
™ ff 11 of draw ™2 > 5 W 18 ce » arrangement in the case of being two pieces (i -iv). 
[0005] The example of cell arrangement on the display screen at the time of using two blue cells for 
drawing 6 into 1 pixel 1S shown In the case of drawing 6 , a red cell is arranged in an upper left cd a 

^^IHSS^^V blue c f is ■ n "* Bd m 811 upper right cell > what has ™ 

irrir^ 1 ? T S Cel1 ' and W3S made mt0 1 P ixeI ( cel1 arrangement in drawing 5 (a) (i)) is 
arranged in the shape of a matrix, and the display screen is constituted l AW 

[000(i] The composition of the principal part of the conventional electrochromatic display is shown in 
Memnl L f 1 m* H , ^ electrochromati c display 20 was inputted from the outside 

for 7 6 f ° ragCS t0 mem ° nZe green data DG ^ med from the outside Memory MG 

for gieen data storages to memorize red data DR inputted from the outside Memory MR for red data 

sto ages to memorize Each memory MB for data storages, MG, and MR The memory address circuit 21 

»te on Til ttlTl 6 !f SlgnaI ^ W ' data read -° Ut addreSS si ^ aI ADR, Column (column) 
selection signal Sc The column side control circuit 22 to output, Colour-selection signal Sr which 

Column 2 COl ° r "Trf ^ ^ 3 l0W (r ° W) The l0W Side SeIectlon circlirry 23 to output, 

chllZ * Slg f SC , An ? CoIour - selection ^ Sr The memory selection circuitry 24 which 

™T 7 " ° r data St0rages Which should be based md should output data, Each 

memory MB for data storages, MG, and MR It has the parallel/serial-conversion circuit 25 which carries 
out enayparailel conversion of the color data by which a shell output is carried out, and is outputteTas 
a cell data (indicative data) CD, and is constituted. ouipunea as 

[0007] Next, operation of a electrochromatic display 20 is explained with reference to drawing 6 in this 



case - already - each memory MB for data storages, MG, and MR **** - corresponding color data 
shall be memorized 

[0008] First, operation in the case of outputting the data of a column 1 is explained. The column side 
control circuit 22 is the column selection signal Sc corresponding to the column number 1. It is the 
colour-selection signal Sr corresponding to [ output to the memory selection circuitry 24 and the low 
side selection circuitry 23, and / by this J the low number 1 in the low side selection circuitry 23. It 
outputs to the memory selection circuitry 24. 

[0009] consequently, memory MR for red data storages the red data DR (refer to drawing 6 (b)) 
corresponding to "the column number 1 and the low number 1" in the memory selection circuitry 24 are 
remembered to be choosing - memory MR for red data storages data read-out address signal ADR of 
the memory address circuit 22 - being based - red data DR It outputs to the parallel/serial-conversion 
circuit 25. 

[001 0] Next, the low side selection circuitry 23 is the colour-selection signal Sr corresponding to the low 
number 2. It outputs to the memory selection circuitry 24. consequently, memory MB for blue data 
storages the blue data DB (refer to drawing 6 (b)) corresponding to "the column number 1 and the low 
number 2 m the memory selection circuitry 24 are remembered to be choosing - memory MB for blue 
data storages data read-out address signal ADR of the memory address circuit 21 - being based - blue 
data DB It outputs to the parallel/serial-conversion circuit 25. 

[001 1] Hereafter all the color data (red and blue) about the column number 1 are similarly outputted to 
toe parallel/senal-conversion circuit 25, and the parallel/serial-conversion circuit 25 is outputted to the 

d ° es n , ot llIustrate the color data of the column number 1 as a cell data CD of serial data 
[0012] Then the column side control circuit 22 is the column selection signal Sc corresponding to the 
column number 2. Outputting to the memory selection circuitry 24 and the low side selection circuitry 
23, thereby the low side selection circuitry 23 is the colour-selection signal Sr of the low number 1 It 
outputs to the memory selection circuitry 24. 

[0013] consequently, memory MB for blue data storages the blue data DB (refer to drawing 6 (c)) 
corresponding to "the column number 2 and the low number 1" in the memory selection circuitry 24 are 
remembered to be choosing - memory MB for blue data storages data read-out address signal ADR of 
the memory address circuit 21 - being based - blue data DB It outputs to the parallel/serial-conversion 
circuit 2.0+ 

[00 14] Next the low side selection circuitry 23 is the colour-selection signal Sr corresponding to the low 
number 2. It outputs to the memory selection circuitry 24. consequently, memory MG for green data 
storages the green data DG corresponding to "the column number 2 and the low number 2" in the 
memory selection circuitry 24 (refer to drawing 6 (c)) arc remembered to be choosing - memory MG 
for green data storages data read-out address signal ADR of the memory address circuit 21 - being 
based - green data DG It outputs to the parallel/serial-conversion circuit 25 

[001 5] All the color data (blue and green) about the column number 2 are outputted to the parall el/serial - 
conversion circuit 25 similarly hereafter. Thereby, the parallel/serial-conversion circuit 25 outputs the 

mm*?™ t & '? n u Umber 2 t0 the driver Which is not >M«strated as a cell data CD of serial data 
[0016] Thus, the electrochromatic display 20 outputted the cell data CD one by one based on the color 
data from the outside, and showed the color picture 
[0017] 

[Problem(s) to be Solved by the Invention] The arrangement differed for every column, even if it was 
the cell which has the same color in the above and the conventional electrochromatic display, the power 
color data read to a parallel/senal-conversion circuit based on both column number and low number had 
to be determined, it became complicated memory controlling [ which controls the read-out sequence of 
the memory for color data storages of having memorized color data ], and there was a flume trouble that 
the number of control circuits also increased. 

[001 8] Then, memory control is easy for the purpose of this invention, and is to offer the 
electrochromatic display which can cut down the number of control circuits. 



n nrTrf * H* u TOhkm] ?UmiplQ ^wing ofthis invention is shown in drawing 1 

In order to solve the above-mentioned technical problem, this invention is the cell CI of any 1 color ' 

cTrt 8 use s e onl ° f :° l0rS ° f R ' G ' ? d R TW ° pi6C6S are USed ™» cel1 C2 o "other ^ cots, and 
Snlav TwhTcKf 3 tim ^. re i PeC P VeIy - J 0Ur Cdls C1 - C1 - C2 > C3 I" ^ electrochromatic 
display 1 which has arranged in the shape of an abbreviation matrix, formed Pixel PIX and has arranged 

cTSTnH At MX ^ *T. an abbreViati ° n matrix The ce » C1 ^ constii™DC 

medireetiot whSf ^ f 2 ^ Same C ° l0r ^ * ""^ aiTan 8 es and constitu tes in 
J™ whl , ch cam< * «* abbreviation rectangular cross with a scanning direction or a scanning 

hX ^SrV W " ^ * F °f *» ^ The Case where the s ™g direction^ 
sk wn and H ™ der . a ^ "J™ 0 ^ J? * e d f ction which carries out an abbreviation rectangular cross is 

to T^2^JZ^ S C1 of the same COIor - The case where * has a -~ ™ 

[0020] 

inn^!!^ 3 ^" 06 ,^^ 3 ° f * C SamC COl0f m ^ in 0rder md arran § ed among th e cells which 
SSSfn 'n the direction winch carries out an abbreviation rectangular cross with a scanning 

tl?Zu r 3 d T eC ! 10n aCCOrdm8 t0 this inVenti0n ' the cel1 of the ™™ color is always in the 

exZTr l ( e3 T Pl f' l0 , W P ° Siti0n) t0 a SCaMing direction infective of a scanning position (for 

S^ Jh 150 M) ^ ^ ? n0t neC ? 5aiy t0 Change a displa y controI accordi "g to a scanning 
mn? n be comes easy and a control circuit can be simplified. 

[Example] Next the suitable example ofthis invention is explained with reference to a drawing Cell 
amtngement of 4 cell methods ofthis example is shown in drawing 2 S ' 

i hi,,? n S plC " ,T h6n h COnstitutes 1 P ixe l ^m four cells combining a red cell, a green cell and 

made Yot t^f^F*! "5 "*« " ^ ta 2 ■ * C Cdl ° f the ™ ^ 

nZblr 5 ? JZSfi ? n ^ dlreCt r ° f ' C ° lumn) - As f0r cdl arrangement (i -iv) in case the 
fl* & aa S arrangement (i -iv) in ease the number of blue cells is two, and drawing 2 

a i™ 8 (c) ' red cel1 of drawing 2 (a) is cel1 in the case of bein s & 

dnwiL T - c e l ample r° f I 6 " an " an ! e f Cnt ° n the 5Creen at tne ^ of usin 8 two blue cells for 

ceH r^h^ow! II n ""J a r6d CeU 18 arrang6d in 111 U PP er ri 8 ht cell > what has ^ged *e green 
in P c t T " 8bt Cdl ' ft WaS madC int ° 1 Pixel ( Cel1 arra ngement in drawing 2 (a) C i)) is arranged 
n the shape of a matnx, and the display screen DSP is constituted. In this case, the well of 
SJSn H of illustration, column number =4, a low number = the case of 14 is shown. 
SnTnP f ;nt° 0n ; PC l S1 i 0n ? f ^ principal P art of a electrochromatic display is shown in drawing 4 . blue 
! T 7 electrochromatic display 10 was inputted from the outside Memory MB for blue 

data storages to memorize green data DG inputted from the outside Memory MG for green data storages 
to memorize red data DR inputted from the outside Memory MR for red dafa storages to memo^ze Each 

X7 A nw/ r /f ' St0 ! ageS '^ G ' ^ MR The mem0r * address circu * 1 1 which outpu" data storagT 
add ess ADW / data read-out address signal ADR, The column side control circuit 12 which outputs the 

chocSnfth ***** SC ' C ° 1Umn SdeCti0n SignaI Sc Meraor y election signal SM for 

choosing the memory for data storages which should be based and should output data The memory 

SSS? C1IC , Y 13 t0 ° UtpUt ' EaCh mem0ry m for data st °rages, MG, and MR It has the 
E I Tu ^T. 510 " ™T 14 Which Carries out serial/parallel conversion of the color data by 

m0251 Next o°n U Snn °f ' l Dd iS ° UtP , Utted 45 a 0611 d3ta (indicative data )> is constituted, 

case ISrf? f v, ' dec ^ 0 n ch / or nat J c display 10 is explained with reference to drawing 3 . in this 

betn.^^ " H ^ ^r m0,y ^ f f 1 d3ta St0mgeS ' MG ' and ^ **** ~ corresponding color data 

to^£bW^? m TTr 7 ^ eCU ° n ClrCuitiy 13 in the column which has ^ odd number the 
torn of blue, red, blue and red [-.]'« - color data - the memory MB for data storages, MG, and MR 

green, blue, and green [ - ]« - color data - the memory MB for data storages, MG, and MR from - it 



shall operate so that it may read 

^l^^ntZ iU f CaSE ,° f ° UtPmU * f ^ ° f a C0lumn 1 is ex P lained - Th * column side 

(ffio°SSJ? JbSS2 r 'f St ° rageS Whkh haS memorized the P^er blue data DB 

and * rSdZL Mr- W !f en ;? ry u SeleCtIOn CirCUitry 13 C0TOS P°^ to "the column number 1", 
S rSs sianal ADR nf* J? Ch °° Smg " mCm0ry MB for blue data stora 8 es **a read-out 

d°ata 2 of rooTwH^°H r Tk ^ St ° rage 1 S ^ data ° R (refer t0 drawm 8 3 ™ which « color 
data ot the power which reads the memory selection circuitry 13 to the degree (= low number 2) 

corresponding to "the column number 1" are remembered to be choosing I meLor^tr ^data 

SToumutsTo h r ^nf *!* ° f the mem0ry address circa * 1 1 " bemg basedl fJtL 
lt ou tputs to the parallcysenal-conversion circuit 14 

[0029] Hereafter, all the color data (blue and red) about the column number 1 are outputted to the 

parallel/sena -converszon circuit 14 by updating a low number similarly. Thereby The Sd/«rid- 

iSSKS C ° ntr01 " the C ° 1Umn S6leCti0n Si ^ al Sc ponding to the column 
storaees d ic S ^rifnT 17 11 con sequently, memory MB for blue data 

storages which has memorized the power blue data DB (refer to drawing 3 (c)) which the memorv 
selection circuitry 13 corresponds to "the column number 2", and are read to to Tua (= ^ow Zber 1 ) 
&1 ~ beT^ M H dat ^° rageS ^ " ^dress l^l'SSSL 

r003 nlx't" mel^MR V % d f ° G * ° UtpUtS t0 P^^ial-conversion circuit 14. * 
SSI if 2 memor y.^ R for red data storages the red data DR (refer to drawing 3 (b)) which are color 
data of the power which reads the memory selection circuitry 13 to the degree £ low number 2 
corresponding to "the column number 1 » are remembered to be choosing - memory MR^wred data 

Sr^^ 0 * ^nf Sig f al m ° f * e mem0ry addr6SS Circuft 1 1 " ^- r dt 
UK It outputs to the parallel/serial-conversion circuit 1 4. 

[0032] Hereafter, similarly, by updating a low number, the memory selection circuitry 1 3 cutouts all the 

luZ: £ H (blUe n 11 !/ red) , ab ° Ut the C ° lumn nUmber 2 10 the J^^<oJ^J^^JS 
outputs the parallel/senal-conversion circuit 14 to the driver which does not illustrate the color data of 
the column number 2 as a cell data of serial data. 

[0033] Thus, a electrochromatic display 10 outputs a cell data one by one based on the color data from 

COl H ?kt T SinC6 ' 38 f ° r ^ ° f th6 " ame C ° l0r ' l0W numbed 
arranged at either the odd number or the even number according to this example as mentioned above if 

a column number is specified, the turn of the color data to read will also be determined. Therefo skice 

what is necessary is in the case of an above-mentioned example to always read blue data when the 

member J inw" 1 T S ° dd ' and JUSt t0 re3d r6d ° r men data accordin S to a colu ™ number when 
mLTJ I 7 T^ erS 15 6Ven ' mem0ry C ° ntr01 beC0mes eas ^ and si » ce il « not necessary to 
EES TH< Z 5 , T CUCmtVy etC "' ' lt b6C0meS P ° SSibIe t0 Cut down the Ilumber of circuits. 

I C u" l el T tl0n Slgnal Sc of the coIumn side contr °l circuit 12 about the memory for 

color data storages which should output color data to the parallel/serial-conversion circuit 14? me 
above example. By choosing Although the parallel/serial-conversion circuit 14 was outputting the color 

stn- il Sc) th SiitS ^i" * ^ 11 " ^ ° n C ° Imnn ******** SC (= i:X2rton 
M?i 1 P ara l ^enal-conversion circuit 14 The memory MB for color data storages, MG and 
MR It is also possible to constitute so that the color data outputted to shell **** (parallel) may be 
incorporated one by one, may be rearranged and it may output as a cell data. y 

to Wtht^ !? ab ° V ? 6Xa f Pl6 ' , alth ° Ugh the Case Where the ceI1 of a» sa ™ color was arranged 

CO oSv b .ml^V* \ C °i Um f 6Xplained ' ft " aIs ° P° Ssible t0 constitute so ^at the saine 
color may be arranged in a longitudinal direction (the direction of a low). For example, if the same color 



£™ wht St Wk r n f nUmbe [° f C ° lumn numberS is odd ' and ot her two colors are arranged by 
rums when the number of column numbers is even, it will become possible to choose similarly the 
memory for power data storages which reads color data only by the column number * 

[Effect of the Invention] According to this invention, two cells of the same color are out in order and 

sss^t^s? T ii r a pixei m the direction wwch ^ ^«: d 

S safe colo s aTw a v,fnZ m8 * """"^ direCti ° n " A SCannin S P osition Since the cell of 
i^3tivP nf fnt . 7 7 P ° Sltl0n (f ° r eXample > l0W P° sitlon ) t0 a sca nning direction 

3 ^ P ° Slti0n) ' If hS attenti ° n is paid t0 the cel1 of a ™ lor set » any 

toZtLS TRT 11 posmon of the ceI1 conceraed 15 fixed > Smce il is not » e ^i 

to change display controls which have memorized color data according to a scanning position such as 



[Translation done,] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing I ] It is principle explanatory drawing of this invention 
[Drawing 2] It is explanatory drawing of cell arrangement of an example 

Drawing 3] It is explanatory drawing of the pixel arrangement on the display screen of an example. 
[Drawing 4] It is the block diagram showing the composition of the principal part of the 
elec trochromatic display of an example. 

[Drawing 5] It is explanatory drawing of the conventional cell arrangement 

Dnwlnf 71 J! * S^Tt? ° f pixd arran S ement ™ the conventional display screen. 

decSo^c dtpt ***** *» ^ » ^ ^ ™" 

[Description of Notations] 
1 - Electrochromatic display 
01,01,02, and C3 - Cell 
PIX - Pixel 

10 - Electrochromatic display 
11-- Memory address circuit 

12 - Column side control circuit 

13 - Memory selection circuitry 

14 — Parallel/serial-conversion circuit 
ADW - Data-storage address signal 
ADR - Data read-out address signal 
CD - Cell data (indicative data) 

DB - Blue data 
DG - Green data 
DR ~ Red data 

MB - Memory for blue data storages 
MG - Memory for green data storages 
MR - Memory for red data storages 
Sc and Sc' - Column selection signal 
SM — Memory selection signal 



[Translation done.] 
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